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FRQFHQWUDWHGDWWKHERWWRPSDUWRIVXFKVHFWLRQV7KHUHFHQWVKRUWWHUPDQGORQJWHUPORDGLQJWHVWVFDUULHGRXWDWWKH
)DFXOW\KDYHVKRZQWKDWVXFKFRPSRVLWHVWUXFWXUHVFRPELQLQJFRQFUHWHVODEVDQGHQFDVHGVWHHOEHDPVRISUHYDLOLQJO\
7VHFWLRQVDSSHDU WR\LHOG WKHH[SHFWHGUHVXOWV1HYHUWKHOHVV WKHFUXFLDODVSHFW LV WKHPHWKRGRIFRPSRVLWHDFWLRQ
JLYHQE\VKHDUFRQQHFWRUVSURYLGLQJERQGEHWZHHQVWHHODQGFRQFUHWHZKLFKLVDPDWWHUUHTXLULQJVSHFLDODWWHQWLRQ
,WVHHPVQHFHVVDU\WRYHULI\WKHUHVLVWDQFHRIWKHVHQHZO\GHVLJQHGVWUXFWXUHVXQGHUG\QDPLFORDGVSULRUWRWKHLU
XWLOL]DWLRQ LQ EULGJH HQJLQHHULQJ '\QDPLF ORDG WHVWV DUH FXUUHQWO\ XQGHUZD\ DW WKH ,QVWLWXWH RI 6WUXFWXUDO
(QJLQHHULQJ6LQFHWKHWHVWVDUHH[WUHPHO\WLPHDQGHQHUJ\FRQVXPLQJWKHUHLVRQO\RQHVSHFLPHQRILWVNLQGEHLQJ
WHVWHGDWDVHOHFWHGUDQJHRIF\FOLFVWUHVVDWWKHPRPHQW
%DVLFIDWLJXHVWUHQJWKFXUYH
:|KOHU FXUYHV DUH DSSOLHG ZKHQ IDWLJXH FKDUDFWHULVWLFV RI PDWHULDOV VWUXFWXUDO HOHPHQWV RU FRQVWUXFWLRQV DUH
DVVHVVHG$:|KOHUFXUYHVKRZVWKHUDQJHRIVWUHVVLQDPDWHULDOıDSORWWHGDJDLQVWWKHQXPEHURIF\FOHVWRIDLOXUH1
9DOXHVIRUWKHFXUYHDUHREWDLQHGLQIDWLJXHWHVWLQJZLWKVRFDOOHGVRIWORDGLQJ
)DWLJXH WHVWV XQGHU VRIW ORDGLQJ DUH KLVWRULFDOO\ WKH ROGHVW WHVWV DQG WKH\ DUH SHUIRUPHG RQ K\GUDXOLF ORDG
FRQWUROOHGVHUYRK\GUDXOLFSXOVDWRUV7KHUHVXOWVRIWHVWVDUHUHSUHVHQWHGDVıD1UHODWLRQVKLSV
:|KOHU FXUYHV PD\ EH GHULYHG IRU YDULRXV PHDQ VWUHVVHV ıP ZKLFK REYLRXVO\ LQIOXHQFH WKHLU VKDSHV 7KH
IROORZLQJILJXUHGHSLFWVD:|KOHUFXUYHIRUDQDOWHUQDWLQJV\PPHWULFF\FOH>@
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)LJ:|KOHUFXUYHVDUHXVXDOO\GLYLGHGLQWRWKHIROORZLQJDUHDV
4XDVLVWDWLFIUDFWXUHIUDFWXUHRFFXUVDVHDUO\DVDIWHUVHYHUDOWHQVRIF\FOHV
/RZF\FOHIDWLJXHFKDUDFWHULVHGE\VWUHVVHVJUHDWHUWKDQWKH\LHOGSRLQW\LHOGVWUHQJWK
+LJKF\FOHIDWLJXHFKDUDFWHULVHGE\VWUHVVHVORZHUWKDQWKH\LHOGSRLQW\LHOGVWUHQJWK

:KHWKHUDOOURXQGRURQO\DWVWUHVVFRQFHQWUDWLRQSRLQWVLQWKHVHFWLRQVEULGJHVWUXFWXUHVDQGRUYHKLFOHFKDVVLV
IUDPHVRIWHQIDLOGXHWRORZF\FOHIDWLJXHHIIHFWV
)DWLJXHWHVWVRQFRPSRVLWHEHDPV
3.1. Preparation of test specimens  
([SHULPHQWDO EHDPVZHUH FRQFUHWHG LQ WKH/DERUDWRULHV RI WKH ,QVWLWXWH RI 6WUXFWXUDO (QJLQHHULQJ DW WKH&LYLO
(QJLQHHULQJ)DFXOW\RI WKH7HFKQLFDO8QLYHUVLW\ LQ.RãLFH6WHHOEHDPVDQGUHLQIRUFHPHQWEDUVZHUHVXSSOLHGE\
VSHFLDOLVHG FRPSDQLHV LQ WKH GLPHQVLRQV DQG VKDSHV UHTXLUHG )LJXUH  &RQFUHWHZDV GHOLYHUHG IURP D FHQWUDO
PL[LQJSODQW'XULQJHDFKSKDVHRIWKHH[SHULPHQWWKUHHEHDPVSHFLPHQVDQGFRQFUHWHVSHFLPHQVWRWHVWWKHWHQVLOH
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VWUHQJWKRI WKHFRQFUHWHZHUHPDQXIDFWXUHG$IWHU WKHKDUGHQLQJRI WKHFRQFUHWH LQ WKHEHDPV WKH IRUPZRUNZDV
UHPRYHGDQGWKHPDQXIDFWXULQJF\FOHFRQWLQXHGXQWLODOOWHVWVSHFLPHQVZHUHSURGXFHG>@
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)LJ3UHSDUDWLRQRIUHLQIRUFHPHQWEDUVDQGFRQFUHWLQJWKHEHDPV
3.2. Method of loading  
)DWLJXHWHVWVRQWKHH[SHULPHQWDOEHDPVWRRNSODFHRQEUHDNLQJHTXLSPHQWWKHVDPHHTXLSPHQWZKLFKZDVXVHG
IRUVKRUWWHUPWHVWVZLWKTXDVLVWDWLFORDGV7KHVSHFLPHQVZHUHV\PPHWULFDOO\ORDGHGE\PHDQVRIK\GUDXOLFSUHVVHV
VR WKDW SXUH EHQGLQJ RFFXUUHG LQ WKH VHFWLRQ EHWZHHQ WKH SUHVVHV 7KH D[LDO GLVWDQFH EHWZHHQ WKH WZR K\GUDXOLF
F\OLQGHUVZDVPPDQGWKHGLVWDQFHIURPWKHVXSSRUWVPP$OOWHVWDUUDQJHPHQWVDUHJLYHQLQ)LJXUH
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)LJ7HVWDUUDQJHPHQWVDQGWKHPRGHRIIDLOXUH

)DWLJXHWHVWVZHUHFDUULHGRXWRQWHQEHDPV2QHVHWRIEHDPVZDVVXEMHFWHGWRYDULDEOHORDGVUDQJLQJIURP
N1WRN1SHURQHF\OLQGHUFRUUHVSRQGLQJWRDSSUR[LPDWHO\RIWKHLUWKHRUHWLFDOORDGFDUU\LQJFDSDFLW\DQGD
VWUHVVUDQJH MPa =Δσ $QRWKHUVHWRIEHDPVZDVORDGHGZLWKLQWKHUDQJHRIVWUHVVIURPN1WRN1
FRUUHVSRQGLQJWRDSSUR[LPDWHO\RIWKHLUORDGFDUU\LQJFDSDFLW\DQGDVWUHVVUDQJH MPa =Δσ 6RPHRWKHU
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EHDPV ZHUH VXEMHFWHG WR ORQJWHUP ORDGV FRUUHVSRQGLQJ WR  RI WKHLU ORDGLQJ FDSDFLW\ DQG D VWUHVV UDQJH
MPa =Δσ 7KH\KDYHEHHQORDGHGE\YDULDEOHORDGVWKHVWUHVVUDQJHSHURQHK\GUDXOLFF\OLQGHURVFLOODWLQJ
EHWZHHQN1DQGN1
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)LJ'LDJUDPRIDORDGLQJF\FOH
'\QDPLFORDGLQJZDVDFWXDWHGE\PHDQVRI,129$±DK\GURG\QDPLFSXOVDWRU±WUDQVPLWWLQJORDGVWKURXJKLWV
DFWXDWLQJF\OLQGHUVRQDFRPSRVLWHEHDP7KHIDLOXUHRIWKHEHDPVZDVRZLQJWRDIDWLJXHFUDFNLQWKHHQFDVHGVWHHO
VHFWLRQDSSUR[LPDWHO\DW WKHSRLQWRI ORDGLQJ7KHUHVXOWV IURPIDWLJXH WHVWVRQ WKHFRPSRVLWHEHDPDUHVKRZQ LQ
)LJXUH
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)LJ)DWLJXHVWUHQJWKRIDFRPSRVLWHEHDPORDGHGDWDQGRILWVWKHRUHWLFDOORDGFDUU\LQJFDSDFLW\
σK±XSSHUVWUHVVOLPLW
σD±VWUHVVDPSOLWXGH
σQ±ORZHUVWUHVVOLPLW
σP±PHDQVWUHVV

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7KHIROORZLQJGLDJUDPVKRZVWKHSRVLWLRQRIFRQWUROSRVLWLRQVHQVRUVGXULQJWKHG\QDPLFORDGLQJWHVW3RVLWLRQV
RIWKHLQGLYLGXDODFWXDWLQJF\OLQGHUVZHUHVFDQQHGDVZHOODVWKHSRVLWLRQRIPLGVSDQGHIOHFWLRQRIWKHEHDP7KH
IUHTXHQF\RIGDWDUHFRUGLQJZDV+]7KHGLDJUDPDOVRGHSLFWVWKHXQORDGLQJPRPHQWDWWKHHQGRIWKHWHVW
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)LJ'HIOHFWLRQRIWKHEHDPGXULQJWKHG\QDPLFORDGLQJWHVW
&RQFOXVLRQ
7KH H[SHULPHQWDO PHDVXUHPHQWV ZLOO EH FRPSDUHG ZLWK WKH UHVXOWV REWDLQHG E\ PHDQV RI WKH FRPSXWDWLRQDO
PRGHOVXVLQJWKHVRIWZDUHSURJUDP$%$486LQWKHIXWXUH%DVHGRQWKLVFRPSDULVRQLWZLOOEHSRVVLEOHWRPDNH
VRPHJHQHUDOL]DWLRQVLQWKHPHWKRGVRIFDOFXODWLRQIRUDYDULHW\RIEHDPVSDQV
$FNQRZOHGJHPHQWV
7KHSDSHUZDV VXSSRUWHG IURP WKHSURMHFW ,706 'HYHORSPHQWRI%ULGJHVZLWK(QFDVHG)LOOHU
%HDPVRI0RGLILHG6KDSHV
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